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CLAIMS 

What is claimed is: 
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1. A method of depositing a top clad layer for an optical waveguid^ot a 
5 planar lightwave circuit, the method comprising the steps of: ^y/' 

a) providing a flow rate for a Ge dopant gas for a SiO^ top^lad layer 
deposition; 

b) providing a flow rate for a P dopant gas for the t9p clad layer 
deposition; y' 

0 10 c) providing a flow rate for a B dopant gas foiythe top cladding layer 

deposition; and 

d) controlHng the flow rates for the Ge dopant gas, P dopant gas, and B 
dopant gas to form the top clad layer, therelDy eUminating the formation of 
crystallization areas within the top clad/layer. 

2. The method of claim 1, wh'erein the controlling of the flow rates for 
the Ge dopant gas, the P dopant/g^s, and the B dopant gas is configured to 
increase refractive index stability of the top clad layer across an anneal 
temperature range from 9^00 to 1050C. 

3. The method of claim 1, wherein the controlling of the flow rates for 
the Ge dopant gas, th/p dopant gas, and the B dopant gas is configured to 
reduce a number o^^eposition and anneal cycles required for depositing the top 
clad layer. 



4. The4aethod of claim 1, wherein the B dopant gas comprises BgHg or 
B(OCH3)3 tetramethyl borate (TMB). 
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5. The method of claim 1, wherein the Gre dopant g^/comprises GeH4, 
GejHg or GeCCjHsO)^. 

5 6. The method of claim 1, wherein the P dopant gas comprises PH3 or 

P(CH30)3 tetramethyl phosphite (TMP). 
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7. The method of claim 1, whereiri steps a) through d) are used to form 
the top clad layer of an active planar lightwave circmt device. 



8. A method of depositing at GeBPSG top clad layer for a planar 
lightwave circuit device, the method comprising the steps of: 

a) providing a flow rat^ for a Ge dopant gas for a SiOg top clad layer 
deposition; 

b) providing a flovj/rate for a P dopant gas for the top clad layer 
deposition; 

c) providing a ^ow rate for a B dopant gas for the top cladding layer 
deposition; and 

d) controUin!^ the flow rates for the Ge dopant gas, P dopant gas, and B 
20 dopant gas to form the top clad layer, thereby reducing the formation of 

crystallization areas within the top clad layer. 



9. The/method of claim 8, wherein the controlling of the flow rates for 
the Gre dopant g£is, the P dopant gas, and the B dopant gas is configured to 
25 increase refractive index stability of the top clad layer across an anneal 
temperatiipe range jfrom 900C to 1050C. 
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10. The method of claim 8, wherein the controlling of the fldw rates for 
the Ge dopant gas, the P dopant gas, and the B dopant gas is/onfigured to 
reduce a number of deposition and anneal cycles require^r depositing the top 

5 clad layer. 

11. The method of claim 8, wherein the^ dopant gas comprises BjHg or 
B(OCH3)3 tetramethyl borate (TMB). 

w 1 0 12. The method of claim 8, whe;fein the Ge dopant gas comprises GeH^ 

p GegHe or Ge(C2H50)4. 
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13. The method of claim 8, wherein the P dopant gas comprises PHg or 
FCCHgOa tetramethyl phospl/te (TMP). 

14. The method of daim 8, wherein steps a) through d) are used to form 
the top clad layer of an a^ayed waveguide grating planar lightwave circxiit 
device. 



20 15. A GeBPSG top clad layer for an optical waveguide of a planar 

lightwave circuit comprising a top clad layer of doped silica glass, wherein the 
dopant includes Germanium, Phosphorus, and Boron. 

16. The top clad layer of claim 15 wherein a ratio of Ge, P, and B 
25 dopants of the GeBPSG top clad layer is determined to eliminate 
crystallization areas within the top clad layer. 
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17. The top clad layer of claim 15 wherein a ratio of Ge, P, and B 
dopants of the GeBPSG top clad layer is determined to increase anneal 
temperature stability of the top clad layer. . 
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